Chapter 2 – Law of Falling Bodies – Solutions #41-45
41. Mr R will require you to write down the position function for each Law of Falling Bodies problem. Don't just write:  
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 but fill in as much as is given in the problem. We also agree to call ground level, y = 0 and up is the positive y-direction.
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(a) position:  y(1) = h – 4.9  hmm... perhaps a better question would have been to ask for displacement after 1sec?  
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. An easier question might have been to ask what distance is traveled in the first second which is: 
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(since there were no zig-zags!)


(b) instantaneous velocity: v(1) = ?  Using equation #2... or taking the derivative of the position function, we get:  v(t) =
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 and hence v(1) = -9.8 m/s.  You're probably wondering about instantaneous speed at 1sec?  (ans. |v| = 9.8 m/s)

42. 
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  (Mr R wants this equation even if you don't use it!)

1 mile = 5,280 feet (Assume no air resistance, flat earth, no spin, etc...)
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 Hmm... no time... let's use equation #3 with vtop​ = 0 m/s or 0 ft/s

02 = v02 + 2(-32)(5280) gives us an initial velocity of:  v0 = 581 ft/s

Now we can use equation #1 to find out how long Goff was in the air since y = 0...


0 = y = -16t2 + 581t = t (-16t + 581)  or when t = 0 sec and t = 36.3 seconds.


Jim Goff was docked $1 for 36.3 seconds in the air... 

that's 
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43. 
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  Here, our given is that y = 4m when t = 1.5sec.


Let's use equation #1 above to get:  4 = -4.9(1.5)2 + vi(1.5) or vi = 10 m/s


Hey, that answers part (a) !


Okay, on to part (b) using equation #2 to get v(1.5) = -9.8(1.5) + 10 = -4.68 m/s


Must have caught the keys on their way down!

44. 
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 (You didn't get fooled by that initial speed  thingy? |vi| = 8 m/s)

y = 0 when it hits the ground. (Whoa doggies... a non-factorable quadratic, no thanks! Wait, don't we have to practice with our calculators for the ap exam? 
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 (You don't have to put in a x-guess... but to get the TI-83

to solve you have to hit the green "ALPHA" key and then the "ENTER" or "SOLVE" button. I used to keep hitting "ENTER" and nothing would happen!)


Oh, yeah... the solution is: 1.79 sec

45. 
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 (h  is the height of the top edge of the dollar bill above the fingers.)


Let's plug in 0.2s to see how far the dollar bill drops in that time...


y = -4.9(.2)2 + h = h – 0.2m, hence a distance of 1/5 of a meter! David gets nada!
Chapter 2 – Law of Falling Bodies – Solutions #46-50
46. Here we have 2 position functions:  
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The requirement here is that y1 = y2 when each is h/2 meters above the ground.


y1 = y2 gives us 
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 and this 't' value must occur when y1  (and y2​) equals h/2...




[image: image16.wmf]2

1

4.9

yth

=-+

 = h/2  or  h/2 = 4.9t2  or  a 't' value of: 
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Eliminating 't' and solving for v0 using the 2 boxed results, we get...
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47. 
[image: image21.wmf]2

0

4.9

ytvt

=-+

  (Short baseball player and/or he(she) hit the ball off the ground!)


Max height when t = 3sec.  vtop = 0 m/s... Let's use equation #2


v = at + v0  or 0 = -9.8(3) + v0  which gives us v0 = 29.4 m/s  part (a)


part (b) max h = y(3) = -4.9(3)2 + 29.4(3) = 44.1m  



or using equation #3:  02 = (29.4)2 + 2(-9.8)
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  and 
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= 44.1m


or using the Merton Rule (
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) and d = rt



we can get d = 14.7(3) = 44.1m  (also!)

48. 
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 and when y = 0 ft, t = 3sec, so we can go to equation #2


v(3) = -32(3) + 0 = -96ft/s but wait! 'They' asked for speed! so |v| = 96 ft/s!


(b) is a 'stopping distance' problem...



02 = (-96)2 + 2a(-18)  (Watch out... 'a' on the vent box is not -9.8 m/s2.)



oops! My Bad... that's 18 inches or 3/2 ft... so...



02 = (-96)2 + 2a(-3/2)  or   a = 3070 ft/s2 (note the positive direction)


(c) is a 'stopping time' problem...



0 = 3070t + -96  or tf = 32.0 sec

49. 
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 (where we're using the saddle as the 'ground')


The horse's distance equation is: d = rt  or  d = 10t.


y = 0 will give us (b) how long the cowboy is in the air!


t = 
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(a) Now plugging into the horse's equation: d = 10(.782) = 7.82 m (away)
50. 
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(a) y = 0m when t = 0, 20sec. Plugging in, we get 0 = -4.9(400) + v0(20) 

and v0 = 98 m/s


(b) Theorem/ The time going up equals the time coming down. So...


Time to the top is 20/2 or 10sec. y(10) = -4.9(100) + 98(10) = 490m
Chapter 2 – Law of Falling Bodies – Solutions #51-52
51. 
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 and we might as well take the derivative:  v = -9.8t + 15

and set it (velocity, that is) equal to zero:  v = -9.8t + 15 = 0 to get


ttop = 1.53sec. (a)


y(1.53) = ?  or using equation #3... 02 = 225 + 2(-9.8)
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(c) v(2) = -4.6 m/s  and a(2) = -9.8 m/s2 (trick question?)

52. Two equations here:  helicopter height or h = 3t3 (no free fall here!)

and the mailbag's equation of motion or 
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So to get the initial conditions for our mailbag, we'll have to plug 2sec


into the helicopter's equation(s).



h(2) = 3(8) = 24m and vh = 9t2 and vh(2) = 36 m/s, so...


We'll rewrite the mailbag equation as:  
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 and


restart our stopwatch... setting y = 0 and solving for t...
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Hmm... I finally did get 7.96 s, but I first got a negative value. I put in a positive 'guess' and got the answer, but I'm sure my TI-89 would give both answers at once!
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